Genistein (4', 5, 7-trihydroxyisoflavone) and prunetin (4'5-dihydroxy-7-methoxyisoflavone) were isolated (6) when Mycobacterium phlei (ATCC 10142) was grown in the following iron deficient medium: L-asparagine, 21 g; sodium citrate, 1.05 g; glycerol, 150 ml; K2HPO4, 2.1 g; MgSO4.7H20, 2.25 g; glucose, 16 g; deionized water to 1.5 liters. (Glucose was erroneously omitted from the composition of the growth medium given in reference 6.) The isoflavonoids were believed to be biosynthesized by M. phlei, since none were obtained by ether extraction of sterile medium. Furthermore, L-methioninemethyl-14C functioned as a precursor of prunetin (0.57% incorporation).
In further experiments, radioactivity from 14C-acetic acid was not incorporated into the isoflavonoids. Since isoflavonoid biosynthesis involves acetate as a biosynthetic precursor (5), this result cast doubt on the bacterial origin of the two metabolites. When the L-asparagine component of the medium was first heated with 8 N hydrochloric acid for some hours, and then extracted with ether, genistein but not prunetin was detected (thin-layer chromatography on silica gel F with benzene, ethyl acetate, acetic acid, 80:20:1). By this acid treatment, up to 3.5 mg of genistein was obtained from 10 g of some batches of L-asparagine; in other batches, smaller but still detectable amounts of genistein were observed.
The acid-labile component of L-asparagine is probably genistin, the 7-glucoside of genistein. L-Asparagine is obtained commercially from seedlings of plants (4) such as white lupino bean (Lupinus albus) or soybean (Soja hispida). Soybean plants contain genistin (2) , and, since the isolation of L-asparagine involves water extraction and recrystallization, small amounts of the water-soluble glucoside may not be completely removed from the amino acid.
To account for the presence of the two isoflavonoids, we postulate first the bacterial hydrolysis of genistin to genistein, and second an O-methylation of part of the genistein to prunetin. Evidence for the methylation was obtained by incubating synthetic genistein (1) with washed cell suspensions of M. phlei, grown on medium containing synthetic DL-asparagine; neither this substrate nor the culture medium contained isoflavonoids. After incubation in tris(hydroxymethyl)aminomethane buffer (pH 7.6) for 24 hr, almost 50% of the added genistein (1 mg/ml) was converted to prunetin.
The above findings explain (i) the failure to detect genistein in sterile growth medium and (ii) the observed incorporation of activity into prunetin from L-methionine-methyl-'4C during growth. When M. phlei was grown on medium supplemented with iron, the rate of growth was considerably greater than in normal iron-deficient medium and isoflavonoids could not be detected. This failure to observe isoflavonoids with growth on iron-supplemented medium may result from degradative metabolism of genistin.
A preliminary report of the isolation of genistein and daidzein (4', 7-dihydroxyisoflavone) as metabolites of Micromonospora halophytica has appeared (3) . In this case, L-asparagine was apparently not a component of the growth medium (9) , which did, however, contain a plant product (soluble starch). Since 
